Estimation of the detection rate in STR analysis by determining the DNA degradation ratio using quantitative PCR.
Performing short tandem repeat (STR) analysis from degraded DNA is a challenge for forensic biologists. For assessing the quality and quantity of DNA, we developed quantitative PCR assays to determine the extent of DNA degradation. Quantitative PCR assays using primers that generate two sizes of amplicons from the same region of genomic DNA were used to determine the extent of DNA degradation. These quantitative PCR assays were used with artificially degraded DNA and degraded DNA extracted from aged bloodstains. Increased DNA degradation correlated with a decrease in the number of detectable loci in STR analysis. The extent of DNA degradation and the number of loci detected by STR analysis varied depending on the method of degradation. The extent of degradation of DNA extracted from aged bloodstains correlated well with that of DNA artificially degraded by DNase I in the presence of Mn(2+). Thus, determination of the extent of DNA degradation was helpful for estimating the number of detectable loci. Furthermore, this estimation method is expected to save time and labor, and is particularly suitable when only a limited amount of DNA can be extracted from casework samples.